Abstract Currently available web page accessibility guidelines focus more on reading and writing, with inadequate attention to other aspects of online learning such as computer-mediated communication. This study aims to explore the engagement of Malaysia secondary school students with dyslexia and students without dyslexia on various synchronous and asynchronous communication interaction technologies in an online collaborative learning environment. Multiple case within subject qualitative study was employed to investigate the engagement of students using a semi structured interview guideline. The findings revealed that (1) text chat is unsuitable for learning discussion for all learners, (2) forum affords self-paced and organized formal discussion for most learners and (3) video conferencing is suitable for interactive face-to-face, verbal discussion for most learners.
Introduction
on reading and writing, with inadequate attention to other aspects of online learning such as computer-mediated communication (CMC) (McCarthy and Swierenga 2009) .
In online learning, students may employ synchronous and asynchronous communication. Email, threaded discussion, chat (audio or text), and video conferencing are the various forms of asynchronous communication (Cook et al. 2010 ). An asynchronous interaction tool commonly examined in previous studies is the discussion forum (Mabrito 2006; Oztok et al. 2013; Saade and Huang 2009; Young 2008) . Besides text-based communication tool (Spencer and Hiltz 2003; Vandoorn and Eklund 2013; Woodfine et al. 2008) , audio-based communication tool is another form of synchronous communication that has been extensively researched (Murphy and Ciszewska-Carr 2007; Satar and Özdener 2008; Wallen and Burke 2014) . However, further research is needed on the use of video conferencing in education as there are limited studies conducted in this area (Anderson and Rourke 2005; Lawson et al. 2010) .
Unlike many existing studies on asynchronous and synchronous communication that focus on online learning environments for tertiary education (Mabrito 2006; Oztok et al. 2013; Saade and Huang 2009; Vonderwell 2003; Woodfine et al. 2008) in which the participants are adults, this study aims to explore the engagement of Malaysia secondary school students on various synchronous and asynchronous communication interaction technologies in an online collaborative learning environment. Both students with dyslexia and students without dyslexia were involved in the study.
Research questions
Below are the research questions of this study:
i. What are learners with dyslexia's engagement in using various synchronous and asynchronous interaction technologies (CMC) in an online learning environment? ii. What are learners without dyslexia's engagement in using various synchronous and asynchronous interaction technologies (CMC) in an online learning environment? iii. What is the design framework that is suitable for an inclusive dyslexia-friendly CMC in online learning environment?
Theoretical framework
This study adopts the expanded Expectation-Confirmation Model (ECM) (Thong et al. 2006 ) (see Fig. 1 ) and looks into three learning aspects known as perceived learning, student engagement and learning satisfaction to examine the learners' learning experience while exploring various CMC modes. However, this paper focused only on the student engagement in using CMC modes. The student engagement aspect reflects on the component of a continuing information technology usage intention. The continuing information technology usage intention is similar to engagement where individual continuously take part in activities and being persistence over time (Rotgans and Schmidt 2011) .
Methods
This study employed a multiple case within subject qualitative design to investigate synchronous and asynchronous communication among students with dyslexia and students without dyslexia in Malaysia. The population of the sample was secondary school students of Sarawak, Malaysia. Two schools were randomly chosen from Kuching and Sibu respectively, with a total of four schools involved in this study. Purposive sampling was used to select students with dyslexia and students without dyslexia from each school. The criteria for selecting students as participants in this study included the ability to read and write basic Malay language as all the user interaction sessions and interview sessions were conducted in Malay language. Furthermore, another criterion was students had exposure to computer. A total of 48 students, 24 students with dyslexia and 24 students without dyslexia were involved in this study. The 48 students consisted of 17 male and 31 female with their age ranging from 13 to 18 years old. The students were divided into small groups with three participants in a group. In fact, according to Lawson et al. (2010) and Thorpe (1998) , the use of computer-mediated communication (CMC) is more efficient in small groups for both students with dyslexia and students without dyslexia. For each group of students with dyslexia, it formed by one student with dyslexia and two students without dyslexia whose were non-participant of this study. In contrast, for each group of students without dyslexia, it consisted of three students without dyslexia whose participated this study.
Each group is assigned to complete a collaborative task using the three different CMC modes namely text chat (see Fig. 2 ), forum (see Fig. 3 ) and video conferencing (see Fig. 4 ). Table 1 shows the description of each CMC mode. For each mode, a topic such as BNutritious food^, BFlood and its consequences^, and BThe causes of traffic Fig. 3 Screenshot of the discussion thread in a forum discussion accident^was given for the group members to discuss. However, each group of students could also choose topics that they were comfortable to discuss with their group members. After each session of a collaborative task, a semi structured interview was conducted towards each student. Both the process of accomplishing the task and interview session were videotaped for backup purposes. Table 2 shows the interview guide for each aspect of engagement. The interview guide on engagement was developed based on the literature review of previous related research. According to Skinner et al. (1990) , engagement means, Bchildren's initiation of action, effort, and persistence on schoolwork, as well as their ambient emotional states during learning activities^(p.24). Three main aspects of engagement that were emphasized in this research are behavioural, cognitive and affective engagement (Fredricks et al. 2004; Jimerson et al. 2003) . Cognitive engagement (CE) includes reflection on learning which can occur through seeking information or initiating a conversation during discussion (Zhu 2006 ) and the attention of learners on their learning (Rotgans and Schmidt 2011) . Behavioral engagement (BE) focused more on the aspect of participation and effort on learning due to interest in the learning through the CMC used (Khanlarian and Singh 2014) . Affective engagement (AE) is the emotional involvement of the learners with their learning materials in which for this study is the CMC modes and the desire to apply the CMC modes in their life (Handelsman et al. 2005) . Based on the responses of students gathered from the individual semi structured interview session, two researchers coded the responses independently and analysed the patterns of students' engagement. The researchers later came to an agreement on the patterns of students' engagement in each corresponding aspect, which were categorized into three levels of engagement: high, moderate and low. Table 3 shows the example of categorizing the patterns of student engagement, which were encoded from the responses of students with dyslexia in text chat discussion, into different levels of engagement for the aspects of CE. Themes for CE, BE, and AE were derived from the patterns of each aspect in engagement respectively. Table 4 summarises the responses of students with dyslexia and students without dyslexia on their respective CE, BE, and AE in the use of the three CMC modes, namely text chat, forum, and video conferencing. The responses of students are divided • Did you pay much attention to the discussion?
Findings and discussion
• Did you check whether you understand the discussion?
• Did you have the tendency to stop half way while participating in the discussion?
• Did you put your best effort to participate in the discussion to gain a better understanding?
Behavioral Engagement
• Would you recommend the use of [mode] to your friend for online group discussion?
• Are you looking forward to using [method] for group discussion in your future studies?
Affective Engagement
• Do you think having a discussion using [mode] was a waste of time?
• Did you enjoy participating in the discussion?
• Do you think learning was fun because you gain more knowledge through the discussion? 
D7
Very easy to concentrate on discussion with the fast reply.
Moderate

D2
Can focus but the discussion of topic might out of topic.
D5
Sometimes might left out of the discussion while typing.
Low
D8
Fed up with the messy points.
D14
Difficult to type fast and read at the same time.
into two main categories which are unfavourable responses and favourable responses. Students with dyslexia showed more unfavourable responses towards text chat compared to students without dyslexia who clearly had more favourable responses toward it. As for the use of forum, both groups of students apparently provided positive responses. Similar patterns were also found in the use of video conferencing. Table 5 summarizes students' CE, BE and AE when experiencing each of the CMC modes. The findings of this study reveal that the CMC modes used by both students with and without dyslexia resulted in different levels of engagement. Text chat mode was the least preferred CMC mode, while both forum and video conferencing were well received by both groups of students. The following sections summarize the main themes of the students' engagement in the use of the three CMC modes.
Text chat
The following shows the themes related to text chat derived from engagement of students with and without dyslexia. Synchronous discussion with fast response and unorganised discussion content are two themes involving both students with and without dyslexia. Meanwhile, discussion content unrelated to learning theme involves students without dyslexia. On the other hand, troublesome text-based discussion theme is related to students with dyslexia.
Synchronous discussion with fast response (dyslexia and without dyslexia)
Text chat as synchronous communication offers the participants to interact with their group members in real time and reduce their loneliness when participating in the discussion (Kubey et al. 2001) . Student with and without dyslexia commented that Avrahami et al. (2008) , where delays in responding to a message in a text chat can cause a subsequent delay in providing responses by other users. The text chat group discussion was more sustainable with the fast responses from the group members (Avrahami et al. 2008) . Davidson-shivers and Tanner (2001) in their study also implied that learners enjoyed the interaction in text chat which allows fast responses from group members. Due to the fast responses from their group members, participants were attracted to the discussion and reported they were easy to focus on the text chat discussion. Text chat supports the personal interaction among the learners and increases the sense of community among the group members (Oztok et al. 2013) . Furthermore, through the fast responses from group members, student with and without dyslexia found it easy to use text chat for discussion and able to understand discussion content. Text chat affords spontaneous and equal participation which facilitates the process of asking questions, providing feedback and clarifications among the group members (Davidson-shivers and Tanner 2001; Nardi et al. 2000) . The process of questioning and commenting in text chat inculcated the interaction of participants in group discussion (Pullen 2002) .
Unorganised discussion content (dyslexia and without dyslexia)
Text context especially those that do not include appropriate structural and semantic information could become one of the barriers to the learning process for the students with dyslexia as they had difficulty in processing text contents (Donnelly and McSweeney 2009 ). Students with dyslexia described text chat discussion contents as unorganised. For example, BFed up with the messy points (D8)^. The design of text chat with small chatting area causes unorganised discussion and fewer details in the discussion (Teng and Taveras 2004) . Students with and without dyslexia were unable to read through the discussion contents in text chat in a glance, leading them to scroll up and down in the limited chatting area. This could cause was difficulty in tracking back the comments in the text chat discussion. Furthermore, there was no clear division of sub-topics in text chat discussion, leading the students with dyslexia to struggle with the more cognitive load to categorize the content of the discussion. Text chat discussion contents are also referred as hard to follow in related previous research as it is often difficult to see the relationship between messages where there is more than one sub-topic taking place. ( 
Discussion content unrelated to learning (without dyslexia)
Student without dyslexia perceived the text chat as a platform for social discussion such as personal discussion and jokes instead of for study purposes. For example, BMy friends like to make jokes and send emoticons in text chat (T6)^. Although students without dyslexia labelled text chat discussion as unsuitable for learning purposes due to the involvement of jokes and personal topics in the discussion, a few studies stated otherwise (Hrastinski 2008b; Ng 2007; Osman and Herring 2007) . Osman and Herring (2007) provided insight into the usage of text chat for deep learning. The social aspect is an advantage for students to collaborate in learning tasks as Text chat maintains the level of interaction among the students. They suggested text chat for tasks that require interaction such as asking and answering questions or group discussion. Hrastinski (2008b) also reported that text chat involved exchanges of social support where communication of personal experiences is encouraged.
Although the use of text chat during discussion seems to be informal and unproductive, communication involving jokes and emotions can be utilized to create intimate communication among the group members especially when the text chat discussion involves a small group of students who know each other (Nardi et al. 2000; Saenz 2002) . In order to prevent students deviated from the learning topics, some guiding questions should be addressed along the text chat discussion (Kiesler et al. 1985) .
Troublesome text-based discussion (dyslexia)
This study revealed that students with dyslexia were struggling when encountered with unorganized discussion and facing difficulties with reading and writing in the text chat discussion. Examples of the comments include BFed up with the messy points (D8)^, BDifficult to type fast and read at the same time (D11)^, and BWriting takes a lot of time especially choosing and spelling the words (D21)^.
The knowledge gained during a discussion leads learners to have more autonomy and self-determination during the discussion which will then lead to higher cognitive engagement (Rotgans and Schmidt 2011) . However, students with dyslexia were left out of the group discussion during the knowledge construction process, leaving them less autonomy in the discussion, that later leads to low CE. Although synchronous communication such as text chat tends to motivate users to participate in the discussion, students with dyslexia faced difficulties in giving fast responses. They were not able to respond adequately fast to follow the discussion in the text chat as a quick response is expected in text chat discussion (Hrastinski 2008a) .
Students with dyslexia did not prefer to use or would not recommend the text chat to their friends because their experience of reading and writing text in this platform was unpleasant. The use of written words is a burden to them. Students with dyslexia were concerned with their spelling, and writing, as well as faced reading difficulties while using the text chat for discussion where written words were involved (Habib et al. 2012; Woodfine et al. 2008) . Students with dyslexia have preference over communications that minimize the use of writing and reading. Although Satar and Özdener (2008) recommended the use of a text chat for users who required more time in dealing with language as a text chat is able to tolerate pauses and silences while students with dyslexia demonstrated otherwise.
Forum
The following shows the themes related to forum derived from engagement of students with and without dyslexia. Asynchronous discussion provided self-paced participation and structured and organised discussion thread are two themes involving both students with and without dyslexia. Troublesome text-based discussion and slow responses from group members are two themes involving students with dyslexia only.
Asynchronous discussion provided self-paced participation (dyslexia and without dyslexia)
Students with dyslexia and students without dyslexia expressed their intention to use the forum for future group discussions. They were pleased with forum as this asynchronous communication medium provided adequate time for them to read and reply the discussion accordingly which further allowed them to attentively participate in the discussion. Some related comments are BCan concentrate on reading and reply (D9)^, BCan follow the discussion, since have more time to read (T6)^and BCan concentrate on writing my ideas out (T9)^. They did not stop half way or withdraw from the forum discussion.
Forum as an asynchronous communication allowed them to have sufficient time for reading the responses, typing and refining their writings (Qiyun and Huay 2007) . On the other hand, Tu and Mcisaac (2010) suggested the use of asynchronous communication for those who had fewer skills such as keyboarding and language which is similar to the findings of this research. Students with dyslexia took their time in dealing with their language difficulties such as reading and constructing sentences when using forum for discussion. Furthermore, students with dyslexia required sufficient time to check through their spellings before posting their comments in forum discussion. This could reduce typographical errors in the forum discussion and contribute to the smooth discussion as typographical errors occurred frequently could interfere with understanding or cause misunderstandings in forum discussion (Tu and Mcisaac 2010) . Although a few studies (Lee 2002; Yamada 2009 ) pointed out text chat allows learners to check and reflect on spelling and grammatical errors, the findings of this study shows that most students with dyslexia were only able to do so in forum discussion as they had sufficient time for reading and writing in asynchronous discussion.
Students with dyslexia and students without dyslexia mentioned using forum for discussion were not a waste of their time and they were willing to use forum for discussion. Learners will participate in forum discussion if they see the benefits gained through the discussion are worth the time they invested (Kear 2004) . Furthermore, students with and without dyslexia tend to put effort in participating the forum discussion to gain better understanding through asking questions. For instance, student D10 commented, BIf do not understand will ask^. Students' autonomy in choosing the time and specific part of the discussion to respond to leads to the engagement of students in forum discussions (Salter and Conneely 2015) .
Structured and organised discussion thread (dyslexia and without dyslexia)
Students with dyslexia and students without dyslexia also reported the discussion in forum was systematic where the comments were categorised based on topic or subtopics. Some related comments include BThe discussion can focus more on the topic given (T2)^and BThe discussion is very systematic. It is easy to reply to specific points (D13)^. Students with and without dyslexia put much effort in participating the forum as they could easily understand the content of the discussion and showed strong intention to gain mutual understanding among the group members in the discussion. For example, BI will post questions to gain better understand (T9)^, and BI will ask last few questions before ending the conversation. I might conclude the whole discussion, to gain the agreement of others (T13)^. They tend to put effort in participating the forum discussion to gain a better understanding through asking questions.
This shows that forum as asynchronous communication tool affords students to actively exchange opinions in their discussions. The Media Natural Hypothesis (MNH) by Kock (2005) also proposed that less natural communication which involves less face-to-face interaction such as asynchronous communication results in more cognitive effort among the users as they can convey more ideas. The structured discussion thread in forum facilitates participants to have an in-depth discussion through using high-level cognitive skills such as inference and judgment . Reading and replying comments as well as formulating new discussion topics are signs of learners' engagement in discussion forums (Salter and Conneely 2015) . Furthermore, with the clear direction of the discussion content in forum following the topics and sub-topics, structured forum discussion enhances learning (Vonderwell et al. 2007; Young 2008) .
Besides that, students with dyslexia and students without dyslexia stated that forum had the affordance of allowing them to post ideas based on specific topics and reply directly to the posts that they were interested in. A threaded discussion such as forum allows the learner to make a posting on the main topic. Another learner can respond directly to the posting and another learner responds to the response. Participants could focus more on the discussion content with the threaded discussion. They had the choice of discussion focus. They were able to reply to specific threads or even started a new thread. For instance, BThe problem of only stated point without explanation will not occur. Users will write down the explanation below the point given (T13)^. Forum organises the discussion content and makes it easy to follow the discussion based on the topics without getting lost in numerous postings (Schultz 2003) .
Troublesome text-based discussion (dyslexia)
Guzdial and Turns (2000) pointed out in order for learners to contribute to discussion, they had to phrase their ideas and made effort to insert the idea as a post into the overall discussion structure. Students with dyslexia faced difficulty in drafting their post so that their idea is clear to others through text. They required a lot of effort in structuring their sentences despite trying to ensure the spelling used is correct. Some related comments were BI cannot pay much attention to the discussion as I have to stop to check for spelling (D1),^and BI will not recommend forum to my friends. Wasting time… have to write…. (D15)^. Meyer (2003) pointed out there are relatively little writing errors in forum discussion. Learners are more conscious in writing their forum responses to avoid writing errors as they are worried that their peer will see and judge them on their writing skill (Meyer 2003) .
On the other hand, students with dyslexia might classified forum as troublesome text-based discussion due to the complex and lengthy sentences in forum discussion. Communication medium influence the level of formality in participants' writing styles (Davidson-shivers and Tanner 2001; So and Brush 2008) . Participants tend to be more formal in their forum responses where they use complete sentences and formal language whereas short phrases are often used in text chat due to the nature of the CMC format. Text chat messages involve shorter messages compared to forum during the discussion. pointed out the number of post in forum is less but each post is lengthy. Besides being lengthy (Blackmon 2012; Ng and Cheung 2007) , more academic language was involved in forum discussion making it more difficult to read (Oztok et al. 2013) .
Furthermore, Ng and Cheung (2007) reported repetition of ideas is likely to occur in forum discussion. Students with dyslexia had to read through a lot of text before starting to contribute to the forum discussion. For example, participant D22 commented, BThe use of a lot of words makes it difficult to read.^It is encouraged that the participants in the forum discussion to avoid repetition of ideas and include one idea per posting (Cheung and Hew 2005; Hew and Cheung 2008; Ng and Cheung 2007) .
Slow responses from group members (dyslexia)
Students with dyslexia were of poor engagement when using forum for discussion. During the interaction session with forum discussion, participants in a group of three were given a period of time for conducting discussion and they were allowed to search and read through online information about the topic given. Students with dyslexia pointed out the feeling of lonely when using forum for discussion as they were not aware if other group members were online. They felt isolated when participating in the forum discussion without the active responses from their group members. Some related comments were BThere were late replies. I felt lonely (D7),^and BIt is time wasting using forum for discussion as it is boring without fast responses (D15).^The other group members might be occupied with other tasks such as searching additional information in the given period of time for conducting forum discussion. This leads to the perception of Bslow responses^in forum among students with dyslexia.
There is a lack of intimacy and immediacy in forum discussion for group members to have interaction (So and Brush 2008) . Hara and Kling (2000) also pointed out a lack of feedback will lead to a high level of frustration or unpleasant learning experience. On top of that, Tu (2001) highlighted that negative feeling is triggered when the response time exceeds limits of asynchronous communication users. The participant with dyslexia may misinterpret the late response or no response to 'nonverbal cues' from the other users such as irrelevant questions are asked or other users do not read the discussion threads (Tu 2001) .
Video conferencing
The following shows the themes related to video conferencing derived from engagement of students with and without dyslexia. Verbal discussion without text, synchronous communication with visual, and unnecessary face-to-face are three themes involving both students with and without dyslexia.
Verbal discussion without text (dyslexia and without dyslexia)
Students with dyslexia commented they were comfortable with using verbal discussion in video conferencing as it was easy to use for discussion. For example, BI am able to express ideas more compare to the other two modes. Casual conversation and involves jokes (D1)^, and BI can talk with friend and easy to understand (D19)^. Similar findings were found for students with special needs, those who faced poor concentration, in which they could focus and organize their thoughts during video conferencing (Thorpe 1998) . Furthermore, students with and without dyslexia are comfortable with using video conferencing for asking questions (Doggett 2008) .
Although students without dyslexia did not show obvious difficulties in using text based communication, they also favoured the use of verbal communication via the video conferencing platform. For example, BI can share my ideas with others by just talking (T9)^. This is supported by the findings of Thomas (2002) , in which students felt they could not effectively communicate in written form and there was lack of interactivity when the discussion was done in written form. On the other hand, learners are extra careful in preparing their written responses in shared medium such as group discussion to avoid being seen and judged by peers on their writing skill (Meyer 2003) . This could be a burden to students with dyslexia as they faced spelling difficulties and can be overcome by using video conferencing instead of text-based discussion.
Synchronous communication with visual (dyslexia and without dyslexia)
Students with and without dyslexia highly recommended the use of video conferencing to their friends for group discussion. They anticipated their friends would favour this video conferencing discussion due to the presence of facial expressions. For instance, BThey can see others' expression during discussion (T18)^and BI can see others expression and discuss homework (D24)^. The text chat and forum, which are textbased communication, do not provide visual and audible cues that present in video conferencing (Mcisaac et al. 1999 ). This finding is in line with the findings by Sallnäs (2002) that highlights video conferencing make it easy to express feelings and provides a better environment for socialization compared to text chat. The use of video conferencing highly resembles the natural face-to-face communication which leads to increased psychological arousal. This possibly explains the high excitement that students with and without dyslexia reported when using the video conferencing discussion (Kock 2005; Robert and Dennis 2005) . This is supported by Tu and Mcisaac (2010) where they found out that plain text was incapable of delivering the desired level of simulation and might be difficult to express their intended meaning.
As opposed to the point that online learning was lack of face-to-face interaction (Borstorff and Lowe 2007) , video conferencing provided a communication medium that allows interaction among participants. They were able to exchange ideas and construct knowledge with their group members in video conferencing which contributed to collaborative learning (Luaran et al. 2014) . The use of visual and voice in video conferencing created a setting similar to the everyday face-to-face situation. This gives learners the perception of social presence where there are social cues during communication (Yamada 2009) . It is easy to transfer the desired meaning in video conferencing through the use of social cues, particularly emotion transfer with social cues such as smiling or body gesture (Yamada 2009 ). On the other hand, the use of video conferencing that has both verbal and visual maximises the information processing through both verbal and non-verbal communication cues (Balaji and Chakrabarti 2010) . Furthermore, learners can learn better with multimodal communication such as verbal and non-verbal communication cues without causing extra cognitive load (Gellevij et al. 2002) .
Unnecessary face-to-face (dyslexia and without dyslexia)
Although in general, students with and without dyslexia have positive comments on having face-to-face discussion during video conferencing, a few of them suggested face-to-face is not necessary for verbal discussion and highlighted the feeling of shy or awkward during video conferencing due to the face-to-face discussion. For example, BNervous being seen. Distracted because of worrying others can see me (T19)^. Argyle and Dean (1965) argued that eye contact is related to the levels of intimacy where individuals will attempt to alter their behaviour to maintain an optimal comfort level. Besides eye contact, intimacy can also be related to another behaviour of nonverbal cues such as proximity, body lean, and smiling (Burgoon et al. 1984) . During face-toface in video conferencing discussion, participants were able to see the nonverbal cues of other group members including eye contact, facial expression and smiling. The awkwardness during the video conferencing discussion might due to participants were uncomfortable with having high intimacy with their group members, thus try to avoid eye contacts during the discussion. Zumbach et al. (2004) pointed out there are differences between participation in online group discussion and traditional face-toface group discussion. Although participants in this study were used to having a traditional face-to-face discussion in school, they were still a novice in face-to-face during video conferencing discussion.
On the other hand, communication through video conferencing which resembles daily face-to-face conversation involve more visibility and social presence (anonymity) compare to text chat and forum (Derks et al. 2008) . Participants had to be more concerned with the impression they make on others during face-to-face in video conferencing. Learners find communication involving more face-to-face contexts as a less safe communication context (Derks et al. 2008) . Singer (2005) reported individuals with dyslexia are more susceptible to feeling ashamed among their peers due to their low self-esteem. Students with dyslexia might be worried and lack of confidence with their performance during video conferencing discussion, leading them to feel uncomfortable having face-to-face with their group members during the discussion. Audio conferencing might be an alternative to participants who did not prefer the face-to-face in video conferencing. Even though there will be lack of non-verbal communication in audio conferencing, learners could compensate it by verbalising their messages (Michel et al. 2012; Yanguas 2010) .
Implications
The following sections discuss the implications of the findings from this study.
Text chat is unsuitable for learning discussion for all
Students with dyslexia had low cognitive, behavioural and affective engagement on the text chat. They had to deal with their difficulties in reading, writing and spelling to give fast responses in the text chat discussion. Furthermore, they were unpleased with the discussion flow which seemed unorganized to them. Although fast response in text chat created more interaction among students, students without dyslexia labelled it as an informal discussion platform. They were unwilling to use the text chat for study purposes as more social interaction involved instead of learning to occur.
Forum provided self-paced organised formal discussion
Both groups of students highly valued the self-paced participation in the forum discussion. They had adequate time to read, reflect and process information in the discussion. Students without dyslexia were pleased with the flexibility of participation as they could participate when they were ready. Besides that, both groups of students agreed that the forum as an organised discussion platform could also function as an information storage of the discussion content. Such forum allowed students to collaborate and construct knowledge through the discussion. They also gained mutual understanding on the discussion topic and exchange opinions throughout the discussion. However, some student with dyslexia highlighted forum is a troublesome textbased discussion with slow responses.
Video conferencing as interactive face-to-face verbal discussion
Video conferencing allows fast response in a group discussion. For both groups of students, such affordance resulted in video conference resulted in more interaction among group members where they could easily seek for clarifications from each other. Students with dyslexia regarded the video conferencing as similar to daily face-to-face conversation in which they could see their group members' facial expressions. They enjoyed using such a medium for group discussion, which was casual and only involved verbal. They felt relieved to discuss without written words. However, some students were uncomfortable with the face-to-face with their group members during video conferencing. This indicates that video conferencing is suitable for most learners except those who unfavourable over face-to-face.
Inclusive dyslexia-friendly CMC guidelines
The findings of this study would add on to the existing dyslexia-friendly web accessibility guidelines (Evett and Brown 2005; McCarthy and Swierenga 2009; Rainger 2003; Rello 2015) . The high engagement on both the video conferencing and forum implies that both CMC modes are suitable for most students with and without dyslexia. Students preferred the video conferencing to the text chat even though both afforded synchronous communication as they preferred the use of verbal, face-to-face communication in video conferencing. Students were likely to choose non-text based CMC such as video conferencing even though they had no reading and writing problems. Despite forum as a text based communication medium, students also had high preference over forum and labelled forum discussion as an organised discussion. The forum, as an asynchronous communication mode, provided sufficient time for students to read, write and process information. In summary, this study recommends that (1) text chat is unsuitable for learning discussion for all learners, (2) forum provides self-paced and organized formal discussion for most learners and (3) video conferencing is suitable for interactive face-to-face, verbal discussion for most learners.
Conclusion
The comparison between experience of students with and without dyslexia in three aspects of engagement when using three different CMC modes had led to the insight of the usage of text chat, forum and video conferencing for group discussion in online learning. Future study may be extended to discourse analysis of group discussion content to evaluate the participation and contributions of different individuals in group discussion for triangulation of data. Nevertheless, future studies may also investigate the possible use of audio synchronous communication among students with dyslexia and students without dyslexia.
